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Introduction 


Music is an audible sound—it cannot be seen. It works through the ears and body on the brain to 
cause pleasant emotions, sad or angry emotions. 

In Western Europe around the ninth century, people began trying to represent the audible sounds 
visually. Through the rest of the Middle Ages into the Renaissance, they created a system of 
symbols and rules to depict and understand what composers were doing to elicit emotions. They 
were not unlike the alchemists of the time trying to understand the physical world. 

The difficulties for the medieval alchemists and medieval musical theorists were that they did not 
understand the science of what they were trying to represent and failed to pursue the simplest 
explanation—the simplest hypothesis. The medieval musical theorists kept trying to preserve 
their original hypotheses by adding new rules that made musical theory overly complex with 
convoluted and uncertain qualifications. 

This paper is an effort to simplify tonal music theory by doing away with the 60 different scales, 
the different clefts and key signatures by focusing on intervals as the reason that music elicits 
emotions. 

Physics 

Tonal music consists of more than one sound occurring at the same time; that is, two or more 
voices. This creates harmony—the sound of two or more notes occurring simultaneously or 
where consecutive notes sound as though they were played simultaneously. The consecutively 
sounded notes harmony is a trick of the brain, similar to watching a movie made up of individual 
still pictures. 

The average adult can hear a range of frequencies (pitches, tone, notes) from a low of 20 sound 
vibrations in one second (lowest pedal on a pipe organ) to a high of 20,000 per second. 
Frequencies are measured in “Hertz” (Hz). 

Humans can most easily distinguish pitches below 5,000 Hz when they are at a relatively low 
intensity (amplitude, loudness) such as at a symphony. As a result, the instruments in an 
orchestra that play tonal music span a pitch range from around 20 Hz to around 5,000 Hz. After 
all, you want the audience to easily hear what you play; otherwise, why bother. 

12 chromatic notes 


The approximate 20 Hz to 5,000 Hz pitch range consists of about eight octaves as indicated on a 
piano. The piano has a range of about 7.5 octaves. 
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The medieval musicologists designated C as the first note in any octave, but that made the first 
note in the lowest octave a C with a frequency of 16.35 Hz, which next to no one could hear. 
When the piano was invented, it started with the first note that was easily heard—an A at 27.50 
Hz, but that meant the first key of the piano did not start on a C. Logic would have changed the 
convention for indicating which note began an octave, since any note can be used. But logic was 
not a strong point of the Middle Ages. 

Each successive or higher pitch from A is 1.0594631 (the 12th root of 2) times the previous 
frequency. For example, 1.0594631 x 27.5 = 29.1352 Hz to get A#; or 1.0594631 x 41.2 (E) = 
43.65 Hz to get F. Each octave consists of 12 chromatic pitches, also referred to as notes, tones 
or keys on a piano. 

The notes in an octave were originally represented with seven letters, C to B, but that only 
accounted for seven frequencies. Later medieval musicologists invented flats (b) and sharps (#) 
in order to represent the other five notes in a chromatic scale while maintaining their seven letter 
format. Flats and sharps are called “accidentals” probably because the medievalists had 
accidentally ignored them by using only seven letters to designate notes. 

The introduction of flats and sharps resulted in a notational rule for determining whether a note 
or a particular frequency be designated a sharp or flat: write sharps when notes are ascending, 
but use flats when notes are descending, or refer to what is written after the traditional cleft, 
unless a sharp or flat is borrowed from a different scale. It’s a rule divorced from reality, since 
the sharp of one letter note usually equals the flat of another letter note regardless of the scales 
from which the notes come. For example, is it A# or Bb? 1 Both have the same pitch or 
frequency—they sound the same. But which one is used may depend on whether the score is 
going up or down. That’s similar to having two buttons in an elevator for the same floor—one 
button for going up and one for going down to the same floor. The use of flats and sharps for 
identifying pitch is convoluted and just causes confusion. 

This musical alchemy from the Middle Ages created the following nomenclature for notes— 
some having the same frequency, others not: 

A, A# Bb, B Cb, B# C, C# Db, D, D# Eb, E Fb, E# F, F# Gb, G, G# Ab. 

Or without the alchemic redundancy of different notations for the same pitch: 

A, A#, B, C, C#, D, D#, E, F, F#, G, G#. The interval between each is traditionally 
called a half-step (“H-step”), which is the 12 th root of 2 Hz. 

A more simple nomenclature would be the following that lists the different frequencies by 
number: 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12. 


1 Also adding to the convolution, is it B# or C, Cb or B, E# or F, Fb or E. 
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Once again, the interval between consecutively numbered notes is still a H-step or the 12 th root 
of 2 Hz, and each numbered note has a different pitch. 

The corresponding medieval notations without multiple names for the same note are 
A, A#, B, C, C#, D, D#, E, F, F#, G, G#. 

The Eight (8) Octaves 

The octaves are ordered from the lowest frequency or fundamental frequency to the highest 
frequency or highest average frequency in overtones. Traditionally, the notation for octaves has 
been “0” for notes in the lowest octave set of frequencies to “7” for notes in the highest octave. 
To avoid confusion with notes being assigned numbers, octaves can be assigned lower case 
letters a, b, c, d, e, f, g, h, with “a” as the lowest set of note frequencies and “h” as the highest. 

Each of the 8 octaves would have a set of notes labeled 1 to 12. A note with a number X in one 
octave sounds similar to a note with the same number X in another octave. That is, note 1 in any 
octave sounds similar to all the other note-Is in all the other octaves. The same is true for the 
other notes 2 to 12. 

The reason for similar sounding notes over different octaves deals with overtones and the set of 
neurons that the brain uses to hear. Note X in octave b will have a pitch of 2 times the frequency 
of X in octave a. So going up one octave will increase the frequency of note X by multiplying it 
times 2 raised to the power of 1. Going up two octaves will increase the pitch of note X by 
multiplying it times 2 raised to the power of 2. The fonnula is X in Hz times 2 raised to the 
power of n, where n is the number of octaves going up. Going down, divide instead of multiply. 

Six-staff lines for a graphic representation of sound 

The musical alchemists used a staff of 5 lines, but one with 6 lines can be used that would 
eliminate the need for clefs by always writing the same note on the same line or in the same 
space no matter the voice. Also, at the beginning of each staff, the voice would be indicated by 
writing S for soprano, A for alto, T for tenor and B for base. In front of each voice letter, a lower 
case letter could be place to indicate the octave. Since a staff of 6 lines can carry every note in 
an octave, it would also eliminate the use of ledger lines. 

The unchanging positions of notes would have odd numbers in spaces, even numbers on the 


lines: 



Table 1 

Octave 

Voice 

Notes 

abcdefgh 

S, A, T, B 

-12— 

11 

-10— 


9 


3 




7 


5 

3 

1 

The exact pitch of any note depends on its number (1 to 12) and the octave it is in (a to h). Notes 
of the same number sound similar throughout all 8 octaves. Since notes 1 to 12 on six-staff lines 
and spaces comprise an octave, the next note up from 12 will be note 1 in the first space of the 
next octave up, unless a different octave is designated. And the next note down from note 1 will 
be note 12 on the line of the next octave down. 

Since most western tonal music spans four octaves, a composition will have four voices (S, A, T, 
B) written over four sets of six-staff lines. The staffs for the separate octaves can be stack on top 
of each other with a highlight indicating where one ends and the other begins—no more ledger 
lines. 

The ancient ghost of scales 

The medieval musicologists invented scales to help explain and show what composers were 
doing. 

A scale is a graduated series of seven notes that ascend in pitch from the first. Each octave has a 
total of 60 scales called major, natural minor, harmonic minor or melodic minor. The total 
number of scales are 480 (8 octaves times 60 scales), but the seven notes in each and every scale 
are represented by a set of seven from the following notes: A, A# Bb, B Cb, B# C, C# Db, D, 

D# Eb, E Fb, E# F, F# Gb, G, G# Ab. These are really only 12 different notes when medieval 
redundancy is eliminated. Since the notes in one octave had a different pitch (frequency) than 
the notes in another octave, composers were in reality dealing with 96 different notes of which 
all but 12 sounded similar. These 12 notes, pitches, tones, frequencies were the building blocks 
of Western music from around 1600 until Stravinsky. 

Medieval scales are nothing more than an overly complex method of trying to visually explain 
what composers were doing by ear. The explanations involved whole-steps and half-steps to 
note the frequency distance, or intervals, between successive notes on a scale in order to 
determine whether the scale was major, natural minor, harmonic minor, or melodic minor even 
though composers most likely did not rely on such descriptions. 

Table 2 


Major 

W 

w 

H 

W 

W 

W 

H 

Natural Minor 

W 

H 

W 

W 

H 

W 

W 

Harmonic Minor 

w 

H 

W 

W 

H 

(W+H) H 

Melodic Minor 

w 

H 

W 

W 

W 

W 

H 


The major scales create a mood of “brightness” and minor scales one of melancholy. The mood 
is created by the particular selection and arrangement of notes with the respective intervals 
between the notes. For example, take the traditional A natural minor scale: AwBhCwDwE 
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h F w G w A. The first four notes give it a melancholy feel. But start at C (C w D w E h F) and 
that part of the same scale sounds bright. So it is not the scale that determines the mood but 
which of the 12 basic notes are chosen and by choosing the notes, the composer is also choosing 
the interval spacing and sequence of intervals. It is the intervals between notes and the sequence 
of intervals that matter—not the specific scale. 

The medieval musical alchemists gave each note in every one of the 60 scales a number (scale 
degree) and name depending on its position in the scale: l=tonic, 2=supertonic, 3=mediant, 
4=subdominant, 5=dominant, 6=submediant, 7=leading. Each scale degree is ascribed an 
importance or non-importance. 1 & 7 are most important. 7 moves the melody to 1 which 
results in “feel good” because tension is resolved, unless like Teddy Roosevelt you relish a fight. 
2 & 4 are passing tones that take your mood elsewhere. 3 establishes quality, which means 
whether the scale is major (bright) or minor (melancholic). 5 creates tension that for some needs 
to be resolved by going to 7 and then 1 or straight to 1. 6 is deceptive, like politicians. The 
problem with this traditional analysis is that the scale degree of the very same note changes in 
other scales. Further, the mood elicited depends on the intervals between notes, whether 
horizontal or vertical—not a note’s scale degree in a specific scale because it is always changing. 
Using a 12-note, 6-line system eliminates this unnecessary complexity involving scale degrees 
because it eliminates scales. The composer need only concentrate on the moods created by 
certain intervals. 

Table 3 

Scale degrees: 

1 = most stable 

2 = passing tone, tendency to move 1 to 3 or 3 to 1 

3 = somewhat stable that provides a quality of whether Major or minor 

4 = passing tone, tendency to move 3 to 5 or 5 to 3 

5 = stable but tension also leads to 1 

6 = deceptive, listener thinks 5 will go to 1, but goes to 6 instead leaving a feeling of 

being misled, it is a game changer 

7 = not stable, moves to 1. 

Under the medieval musicologists, a natural minor scale is modified with H-steps to make it 
hannonic by raising the 7 th note of the natural minor scale. The melodic minor is created by 
raising the 6 th and 7 th notes of the natural minor scale. This is done to create a H-step from the 
7 th note in the scale to the 1 st note in the same scale but an octave higher. The shortness of the H- 
step interval provides a consistency and direction to the melody. Of course, this can simply be 
done by inserting one of the 12 chromatic notes that is consecutive to the next note, since it will 
be a half step interval because they are all half steps when consecutive—no scales or scale 
degrees needed. 

Medievally, the melodic minor scale exists only when notes are ascending. If they descend, then 
the scale becomes a reverse natural minor. This is done to create a mood of “resolution”; 
otherwise, there will exist unresolved tension. Using a 12 note chromatic system to mimic the 
same intervals will create the same mood without the unnecessary rule of what goes up must 
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come down differently. The focus is on which intervals or series of intervals elicit the desired 
mood—not terminology. 

Intervals 


An interval is the frequency distance between two notes: frequency “v” of the higher frequency 
note Y minus the v of the lower frequency note X. The difference is made up of a number of H- 
steps, or one H-step, depending on how far apart in frequency are notes Y and X. 

The musical alchemists not only described an interval in H-steps (two H-steps equaling a whole 
step) but also assigned each interval a “quality”. The quality descriptions are minor, major, 
perfect, diminished, and augmented. Such resulted in the following types of interval 
descriptions: 

Table 4 


PI 

or 

d2 

m2 

or 

A1 

M2 

or 

d3 

m3 

or 

A2 

M3 

or 

d4 

P4 

or 

A3 



d5 



A4 

P5 

or 

d6 

m6 

or 

A5 

M6 

or 

d7 

m7 

or 

A6 

M7 

or 

d8 

OO 

CLh 

or 

A7 


Determining an interval is complex thanks to medieval Europe’s scales. First count the number 
of letter notes starting with the lowest pitch and ending with the highest pitch. Since we’ve 
already learned our A, B, Cs, counting the number of letters going up is easy—down, not so 
easy. That gives the “distance” from one note to the other and is represented by a number, which 
is the number of letter notes that the interval spans. 

Next is to detennine the quality. Perfect intervals are easy, well maybe. If the number of letters 
is one, that equals PI a.k.a. unison; number of letters is four, that equals P4; number of letters is 
five, that equals P5; and number of letters is eight, equals P8. 

Now, the hard part: For determining major or minor, take the low pitch bottom note of the 
interval, assume it is the first scale degree or tonic of one of the 60 scales. Took up or run 
through your memory all the scales until you find one or more with that note as a tonic, then 
check to see if the high end note is also in that scale. If it is, then the interval has a quality the 
same as that particular scale, which will be either major or minor. But it is not quite that “easy.” 
You may be able to find that one of the 60 scales has that low end note as a tonic, but it does not 
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have the high end note in the same scale. Do what the alchemist of old always did when their 
theories couldn’t explain a phenomenon—add a new rule of exception to their convolutions. In 
this case, look at the closest note in the scale to the high end note and add a sharp or a flat or 
eliminate a sharp or a flat to make the high end note the same frequency as the one in the scale. 
Remember, going up gets a sharp, going down gets a flat. When you do this, however, the 
interval loses any medieval major, minor or perfect quality and takes on the quality of being 
diminished (decreased) or augment (increased). 

There are other ways, but still convoluted. To determine minor or major, once again count the 
number of letter notes. If the number of letter notes is 2 or 3 and the number of H-steps between 
the two notes are even, then the interval is major. If the number of H-steps is odd, then the 
interval is minor. If the number of letter notes is 6 or 7 and the number of H-steps are even, then 
the interval is minor. If the number of H-steps is odd, then the interval is major. 

There is also the inverse method for detennining an interval’s size and quality. Every octave can 
be divided into two intervals. If one is a major with size S, then the other will be a minor of size 
|9-S|. So, if one is P5 (five letter notes), the inverse will be P4 (four letter notes) and vice versa: 

Table 5 

P4 + P5 = P8 
M2 + m7 = P8 
m2 + M7 = P8 
M3 + m6 = P8 
m3 + M6 = P8 

So when faced with a large interval, to create the inverse interval, take the higher note and put it 
below the lower note—the same note an octave down. Figure out what the smaller interval is 
and then take the inverse of that to determine the larger interval. That is, count the letters in the 
smaller interval to get the size, then determine whether it is major or minor. The size of the 
larger interval will be 9 minus the size of the smaller interval, and if the smaller is minor, then 
the larger is major and vice versa. 

Intervals are considered the building blocks of tonal music because depending on the interval 
different emotions are elicited. But these emotions result from the frequencies of the notes used 
and the number of H-steps between them—not the musical alchemists convoluted methodology 
involving scales. 

Table 6 


Interval 

No. H-Steps 

Consonance 
or dissonance 

Freauencv ratios Y/X 

PI or d2 

0 

consonant 

1:1 

m2 or A1 

1 

dissonant 

16:15 

M2 or d3 

2 

dissonant 

9:8 
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m3 or A2 

3 

consonant 

6:5 

M3 or d4 

4 

consonant 

5:4 

P4 or A3 

5 

either 

4:3 

d5 

6 

dissonant 


A4 

6 

dissonant 

45:32 

P5 or d6 

7 

consonant 

3:2 

m6 or A5 

8 

consonant 

8:5 

M6 or d7 

9 

consonant 

5:3 

m7 or A6 

10 

dissonant 

9:5 

M7 or d8 

11 

dissonant 

15:8 

P8 orA7 

12 

consonant 

2:1 


If the interval goes beyond 12 H-steps, then subtract 12 from the total number of H-steps, which 
will give a number of H-steps to be matched with one of the above intervals. 

What a chore. With a system of 12 numbered notes on six-staff lines, one glance does the work 
to determine a specific note, and an ability to count to 12 and subtract takes care of the intervals. 
The interval between note X and note Y = |X-Y|, which is the number of half steps and that will 
tell you whether the notes create a consonant or dissonant sound. For example, if you want to 
know the number of H-steps from note 3 to note 10, then |3-10| equals 7, which produces a 
consonant sound when the notes are played simultaneously or consecutively. 

With 12 numbered notes on six-staff lines, there’s no counting our A, B, Cs and no major, minor, 
perfect, diminished, or augmented needed. An added benefit is that Russians, Asians and Arabs 
use the same numbers and mathematics as Europeans, so they don’t have to worry about 
knowing their A, B, Cs. 

Guesstimating what scale is where in a composition. 

Medieval musicologists’ reliance on scales to understand what composers were doing created 
another problem. Composers were not about to limit their compositions to one scale of seven 
notes, regardless of the number of similar notes that the different octaves provided. Composers 
used any note or notes from any scale they wanted to create the effect they desired. The 
alchemists, therefore, needed a way for preserving their analyses based on scales in determining 
which of the 60 scales a piece was in at a particular point. They called this invented convolution 
modulation. 
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The problem with modulation is that a composer might be throwing in a note or notes not on a 
predetennined scale just for an effect. There are even difficulties in discovering what exactly is 
the predetermined scale. Composers don’t always write on which scale a composition starts. If 
you do not know the starting scale, then how can you find out the alleged modulations using the 
medieval musicologists’ system of analyses? If you do know the starting scale, you still may not 
be able to detennine the modulations. So the musical alchemists came up with guessing games. 

To determine the beginning scale of a piece look at the first note of the soprano—skip the note if 
it is just marking time, and start with the second note. Then look at the last note of a movement. 
Also check the first note of the base and the last note of the base for a movement. Scan the piece 
to see whether there are a lot of such notes used. The alchemists do not define “a lot.” If these 
notes are all the same or nearly all the same, then the alchemists claim that is the tonic of the 
scale with which the composer started—maybe. So you have a guesstimate tonic, now you need 
to compare the other notes in the piece to the major and minor scales that have that alleged tonic 
to conclude whether the scale is major or minor. 

As long as the composer keeps using notes from that alleged scale, there is no modulation. But 
what if he doesn’t? Does that mean he changed scales or just threw in a note from a different 
scale for impact? According to traditional theory, it depends on whether the following notes 
belong to a different scale and whether they persist. The alchemists give no definition for 
“persist,” and with only 12 distinct notes spread over 60 scales, the piece might be in a different 
scale but using the same notes as the previous scale. The alchemists do assert, however, that a 
change in scales might be foretold by the appearance of the leading tone (7) from the new scale. 
But how do you know a note is the leading tone of the new scale, if you don’t know the new 
scale. Perhaps a “philosopher’s stone” would help. 

Another alleged way is determining where a cadence occurs in the scale that the piece is believed 
to be in at a particular point. The cadence would be the melody moving from the guesstimate 
scale note with degree 5 in the base to 1, or 5 to 6 to 1 in the base, and at the same time moving 
in the soprano from note scale degree 7 to 1. The motion usually crosses into the next measure 
where the cadence ends on the down beat. A change in scale may also be indicated by the 
sudden appearance of accidentals not in the previous scale. Additionally, when only one voice is 
being played, that may indicate a change in scale. 

Once again, none of these calculations are necessary using a 12-note, six-staff line system 
because in it—scales don’t exist. 

Then there’s transposition. This means moving every note in a sequence of notes up or down n 
intervals to create a subsequent sequence of notes that maintains the ascending or descending 
motion of the notes being transposed. The medieval method, however, requires knowing which 
scale the notes come from. Okay, let’s assume the philosopher stone worked, and we know the 
scale of the first set of notes and the scale of the second set that we want. For each note in the 
first set, write the scale degree, go to the second scale and copy down the note with the same 
scale degree. 
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In a 12-note, six-staff line system, take the number of H-steps (n) that you want to move a 
sequence of notes up or down. The notes in the second sequence will be X + n, and n will be a 
plus for up and a minus for down in frequency. For example, to move 3 H-steps down and the 
second note in the first sequence is 6, then the second note in the transposed sequence will be 6 + 
(-3) = 3. No scale guessing needed. 

Musical Motion 


Up, down, sideways, together and alone 
Horizontal 

Notes and rests written horizontally across a set of staff lines comprise a melody, regardless of 
the voice. It is a directional movement of sounds through time. 

A melody is distinguished horizontally by notes of various frequencies and duration, the notes’ 
interval relationships, rests of various duration, and the relationship of notes and rests to the 
beats. The smaller the interval between consecutive notes in a melody, the smoother the melody. 

Melody is a voice’s motion and stability as determined by the horizontal intervals between 
consecutive notes and the phrase fonn. 

Vertical 

Notes written vertically on the same set of staff lines or on the staff lines of the four different 
voices (S.A.T.B.) comprise a hannony that moves and usually changes as the melody progresses 
horizontally through time. 

Harmony is a combination of vertical note intervals called chords. Now sometimes the notes in a 
chord do not occur at precisely the same point in time, but because of the way humans hear, it 
sounds as though they occurred at the same point in time. 

Horizontal + Vertical 

Since tonal music generally has four voices each with its own melody moving through time, the 
pattern of movement for each melody can be vertically compared to that in a different voice: 

Similar—both voices move in the same direction over time (ascending, descending, or 
level) but the intervals between horizontally consecutive notes differ in different voices. 

Parallel—both voices move in the same direction over time but the intervals between 
horizontally consecutive notes in different voices are the same. 

Contrary or counterpoint—both voices move in opposite directions. Counterpoint is the 
comparison of two voices at the same point in time by determining the vertical intervals 
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between the notes in the different voices. There are 5 types and are the major 
foundations of music since the 1600s. 


Chords 


A chord is three or more notes played together (vertical) or one after another (horizontal). A 
horizontal chord can span beats. This occurs when notes in the base voice are the same over a 
beat span. 

The frequencies of the adjacent notes in a chord (vertically or horizontally) are separated by 3 or 
4 H-steps. 

A chord with three notes of different frequencies is a Triad. The lowest frequency of the three 
notes in an octave is the root or base, the second is 3 or 4 H-steps higher, and the third is 3 or 4 
H-steps higher in frequency than the second note. 

Since a triad has three notes, it has two intervals that can be represent by a fraction. The 
denominator is the number of H-steps from the root note to the second note and the numerator is 
the number of H-steps from the second note to the third. 

Numerator = 3H/3H or diminished; 4H/3H or minor; 3H/4H or major; 4H/4H or augmented 
Denominator 

Under the medievalists’ scheme, chords were created from the notes of a particular scale. For 
triad chords, that meant using three notes from one of the 60 scales in an octave. To determine 
the chord used by a composer first required detennining which scale he was using for a particular 
phrase. We’ve seen how uncertain that can be, but assume you intuit the scale. Next, list all the 
notes in the chord that are from that scale and detennine what order of notes yields intervals of 
only 3 or 4 H-steps, or simply re-arrange the letter notes in positions that are closest to each 
other. The first note will be the root. 

Once the root is discovered, determine the scale degree of that note in the particular scale. That 
gives the Roman numeral for the chord, but is it an upper case or lower case Roman numeral? 
That depends on whether the chord is major or augmented, which takes an upper case Roman 
numeral, or minor or diminished, which takes a lower case Roman numeral. It is major or 
augmented when the number of H-steps from the root to the second note = 4 H-steps; that is, the 
denominator = 4 H-steps. It is minor or diminished when the number of H-steps from the root to 
the second note = 3 H-steps, or the denominator is 3 H-steps. But we’re not finished yet. If the 
denominator is 4 H-steps and numerator is 4 H-steps, the upper case Roman numeral gets a “+” 
sign. If the denominator is 3 H-steps and numerator 3 H-steps, the lower case Roman numeral 
gets a “°” sign. So to determine a chord requires not only figuring out the scale; knowing you’re 
A, B, Cs; finding the root scale degree in upper or lower case Roman numeral, assuming you 
have the right scale and can count H-steps; and ascertaining whether diminished or augmented or 
nothing, once again assuming you can count H-steps. 
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In a 12-note, six-staff line system, scale guessing is not required and counting H-steps are easy 
because moving from a line to a space or space to a line is always one H-step. To detennine the 
root note, list all the notes in the chord and determine what order of notes yields intervals of only 
3 or 4 H-steps, or simply re-arrange the number notes in positions that are numerically closest to 
each other. Use simple subtraction to determine the number of H-steps between the root and 
second and the second and third notes. For example the chord with notes 2, 6, 9, denominator 4 
H-steps and numerator 3 H-steps, so it’s a major chord. To label the chords simply write the root 
note number (1 to 12) with D (diminished) or m (minor) or M (major) or A (augmented). Or 
replace the traditional D, m, M and A notations with different notations. Whatever, no Roman 
numerals needed; therefore, no scales or scale degrees required. Further, under this system, since 
the notes in a chord are not limited to the notes in the particular scale of that part of a 
composition, knowing the scale in order to write chords is irrelevant. 

Composition techniques 

Species 

Counterpoint, which is contrary motion, is allegedly pleasing to the ear. 

The traditional and different species of counterpoint often switch from one to the other in a 
composition regardless of beat or voice. Which makes one wonder, why even bother with five 
different species? Anyway, here they are: 

First Species Counterpoint : 

In First Species, there is only one note above the other; therefore, both voices move at the 
same rate, or number of notes per unit of time. Any new section or new theme starts with 
a P5 or P8 vertical interval and ends with a P5 or P8 vertical interval. There are no 
consecutive P5 vertical intervals and no consecutive P8 vertical intervals. All the vertical 
intervals must be consonant—no dissonant vertical intervals between the notes in the two 
voices; that is, no intervals of PI, 2, P4, 7. 

Horizontal or melody motion should have a H-step or whole step interval between 
consecutive notes. Consecutive notes have to be of different frequencies. There cannot 
be a repetition of consecutive notes horizontally. This is supposed to be most pleasing to 
the ears. The last note must be horizontally moved into by a half or whole step. 

To write first species: 

1. Start with the melody of the lowest frequency voice. 

2. Write in arrows among horizontal notes indicating ascending or descending on 
lowest frequency voice. 

3. In higher frequency voice, move horizontally trying to write successive notes with 
stepwise intervals moving in opposite direction of the notes in lower voice. 

4. Three notes before end, write in possible endings with a vertical interval of 7 or 
12 H-steps. 
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5. Use higher voice notes so that the last note creating the 7 or 12 H-step vertical 
interval is reached by an H-step or whole step horizontal interval. 

Second Species Counterpoint : 

One note in one voice corresponds to two notes in another voice—can be any two voices. 

The vertical intervals can be dissonant but only on the second of the two notes; the 
second note must be on a weak beat depicting motion in the same direction as its 
neighboring notes; that is, for the first set of two notes, the second note and the next first 
note of the second set of two notes taken together indicate ascending or descending; and 
the note on the dissonant interval is between two notes with consonant vertical intervals. 

A vertical interval of 7 or 12 H-steps can only be approached by contrary motion unless it 
arises on a weak beat. 

Most horizontal moves should be stepwise but a small number of leaps are okay 
providing each leap is surrounded by stepwise motion. 

Third Species Counterpoint : 

One note in one voice corresponds to four notes in another voice. The second note of the 
four may have a dissonant vertical interval or the second and fourth notes may have 
dissonant vertical intervals. Dissonant vertical intervals are approached and left by 
stepwise motion, but a leap from a dissonant to a consonant vertical interval is allowed. 
Consonant intervals may leap between each other. 

Fourth Species Counterpoint : 

Fourth species like second species has two notes for every given note in the cantus 
firmus —base line. In fourth species there are suspensions. A consonant vertical interval 
in measure n with its note X is tied to the same note X in measure n + \. X in n + 1 is on 
the downbeat and its vertical interval can be consonant or dissonant. Note X in n + 1 is 
followed by note Y, which is on a weak beat. If Y is a vertical dissonant interval, then it 
must be one horizontal stepwise interval descending from note X. If Y is on a consonant 
vertical interval, then can be stepwise down or up from X in n + 1. 

Fifth Species Counterpoint'. 

Combination of one, two, three or four species. 

Regardless of the species, in 12-note, six-staff lines, the rules are the same only it is easier to 
determine the intervals. The intervals are described by the number of H-steps between numbered 
notes on the six-lined staves, |X-Y|. Stepwise is an interval of one H-step or two H-steps. 
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Ritonello form 
Consists of three parts: 


1. Vordorstz is the opening segment usually three measures but can be longer. 

2. Fortspinning follows with the prior sequence of notes transposed up or down n H-steps. 

3. Epilogue ends with a new melody that ends with a soprano 7-1 cadence accompanied by 
a base 5-1 cadence. Regardless of the scale, the distance from 7-1 is one H-step and the 
distance from 5-1 is five H-steps. In a 12-note, six-lined staff system, the soprano 
cadence is two notes separated by one H-step, and the base cadence has two notes 
separated by 5 H-steps. 

Composers can start with any of the three parts and throw in a scale degree 6 after the 7 or 5 as a 
deception. The deception, however, is still created by the intervals involved, not the scale 
degrees. 

Phrase form 

A musical phrase is the smallest unit of music with a defined beginning and ending. 

1. “Parallel Period” is a musical phrase that lasts for 8 bars and starts with the “Antecedent” 
for 4 bars and ends with the “Consequent” for 4 bars. Antecedent and Consequent have 
the same set of notes for the beginning n bars, or transposed notes for the beginning n 
bars in the Consequent. After bar n, the Consequent notes differ from the Antecedent. 
The Consequent traditionally ends with a scale degree cadence of 5-1 (five H-steps 
between the last two notes) or 7-1 (one H-step between the last two notes in a 12-note, 
six-lined staff system). 

Parallel Period develops the melody or is a melody that sticks in your head. 

2. “Sentence” also lasts for 8 bars. Starts with a basic idea for 2 bars, then repeats the basic 
idea for 2 bars, but the notes may be transposed or changed. Next is the Continuation for 
4 bars with familiar, contrasted, new material or a combination of these that traditionally 
end in a scale degree cadence of 5-1 or 7-1; that is, five H-steps or one H-step between 
the last two notes in a 12-note, six-lined staff system. 

Sentence is not a melody but can be used as a transition among melodies. 

To determine whether a Parallel Period or Sentence phrase is used, listen for when the music 
changes. Then re-listen and count the seconds between the changes by counting one-one 
thousand, two-one thousand, etc.—just like boys playing football without enough players. Each 
count is about a second long. The timing for Parallel Period before and after a change will be 
equal. If not, then it is probably a Sentence structure. 

To analyze from a written score in the medieval scale system: 
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1. Guesstimate the scale. 

2. Write scale-degree numbers over each note—look for 5-1 or 7-1 cadences. 

3. Count the number of measures and write the measure number for each. 

4. Mark the sections where the notes are repeated, whether exactly or transposed. 

5. Determine which of the two phrase forms most closely approximates the unit of music. 

To analyze from a written score in a 12-note, six-staff line system: 

1. Look for five H-steps or one H-step between notes. 

2. Count the number of measures and write the measure number for each. 

3. Mark the sections where the notes are repeated, whether exactly or transposed. 

4. Determine which of the two Phrase forms most closely approximates the unit of music. 

Four part or four voice composing 

Given a cantus firmus, the objective is to create a sequence of triad chords according to certain 
rules: 

1. Each of four voices has a note, so the root note is repeated. Traditionally, soprano and 
alto were spread over the top two octaves and tenor and base over the lower two octaves 
without the voices crossing. The same applies in a 12-note, six-staff line system. 

2. The musical alchemists required determining the scale of the first created vertical chord 
before following a list of rules for creating successive chords. In a 12-note, six-staff 
system the scale determination is not necessary, so just pick up following the rest of the 
rules. 

3. The next vertical chord is dependent on the next cantus firmus note. If any of the 
possible triad combinations would repeat a note in the n-1 chord (the prior chord), then 
repeat that identical note in the nth chord. Maximum number of common notes is two. 

4. If a note in the n-1 chord is H-step below a possible note in the nth chord, then put that 
note in the nth chord. 

6. Try to have every note in nth chord reached by stepwise motion from a prior note in the 
n-1 chord. 

7. Avoid consecutive chords where both have a vertical interval of P5 (7 H-steps between 
notes) or both have an interval of P8 (12 H-steps between notes). 

Rhythm 

The horizontal progression of notes gives music a time aspect ( t ). The sound represented by a 
note lasts for a period of time and the silence or rest lasts for a period of time. Notes are played 
right after each other unless a rest is indicated. 
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The time (t) for a note or rest is detennined by the total amount of time T for a composition. T is 
usually divided into equal parts of time called measures. Measures are in turn usually divided 
into equal time sections called “beats.” Each beat consists of one or more notes or rests. So 
what is t for each note and rest—it depends. 

The musical alchemists were smart enough to use proportions rather than absolutes because 
some compositions were fast, some slow and most had parts that seemed fast and slow. The 
beginning of each composition has a fraction: X/Y. X = the number of beats in a measure: 2, 3, 
4, 6, 9, 12. Y = the type of note or rest used to measure one beat duration and can equal whole, 
half, quarter, eighth, sixteenth, 32nd, or 64 th notes. So if Y = 4, that means one quarter note or 
rest lasts one beat, or B = the time for one beat as detennined from the metronome markings on 
the score. Where Y = 4 and there are two eight notes that means each eight note spans Vi B. 
When playing a quarter note as compared to two eighth notes, the eighth notes make the piece 
sound faster even though the total time B to play them is the same. 

With the duration of a composition as T, and the total number of measures as M, the duration of 
each measure is m = T/M assuming equal time for all measures. Each measure, unless indicated 
otherwise, contains X beats, each beat therefore lasts B = m/X. The amount of time that anyone 
note or rest lasts is dependent on Y and the proportional relationship of notes and rests to Y. For 
example, in a measure that lasts 4 seconds with four beats per measure, each beat lasts one 
second. If Y = a quarter note, then any quarter note will last one second, any eighth note will last 
0.5 seconds and a half note will last two seconds. 

A beat can be characterized as strong, semi-strong or weak and the order may vary from measure 
to measure. 

Rhythm does not involve scales or clefts or key signatures, so it is the same in a 12-note, six- 
lined staff system. 

Reading 

Using 12 numerically numbered notes on six-staff lines for every voice will simplify reading a 
score for a player. Since the note on a particular line or in a particular space has the same 
number no matter what the octave, it is unnecessary to engage in Georges Dandelot’s 
recommendations. (Dandelot: Manual pratique pour 1’etude des cles, Notes et cles: principes 
fondamentaux (1999)). 

According to Dandelot, to read with ease and speed requires knowing the place of each note on a 
staff. This requires “fixing in the soul of the reader some points of repose/reference situated at 
different places on the staff.” (Id. at 7). Dandelot also advocated that once a reference point is 
fixed in the “spirit,” the reader then must learn the neighboring notes and the succession of notes 
up or down. (Id. at 7). Take the spirit of C, depending on the cleft, it is in a different staff 
location and its neighbors may be natural, sharps or flats depending on the scale and whether C is 
natural, sharp or flat. None of this is needed in a 12-note, six-staff lined system. 


16 



Conclusion 


The medieval musical alchemists used clefts to tell the pitch of a note on a staff. The note was 
given a letter plus nothing for natural or a sharp to indicate one H-step higher or flat to indicate 
one H-step lower. They used the key signature after the cleft to tell which of two scales the 
composer started with but gave no explicit note of the actual scales used later on or at the end of 
the piece. To determine which of the two beginning scales were used required an examination of 
the intervals because major and minor scales have a different series of intervals between 
consecutive notes. 

Using a chromatic arrangement of the basic 12 notes and a register of six lines where the same 
note is on the same line or in the same space all of the time eliminates the need for scales, 
accidentals, clefts and the arrangement of sharps or flats following a cleft; that is, key signatures. 
It also eliminates figuring when a composer switched to a different scale in the composition 
because there are no longer scales. 
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